The mechanism of rat epididymal 4-ene steroid 5 alpha-reductase.
Epididymal nuclear 4-ene steroid 5 alpha-reductase catalyses the bisubstrate reaction between testosterone and NADPH to produce 5 alpha-dihydrotestosterone (DHT) and NADP+. Previous studies from this laboratory have demonstrated that the 4-ene steroid 5 alpha-reductase reaction proceeds through the direct transfer of protons from NADPH to testosterone, and that while the product DHT does not affect 4-ene steroid 5 alpha-reductase activity, NADP+ is a potent inhibitor of this enzyme. In the present studies we have investigated the mechanism of 4-ene steroid 5 alpha-reductase with respect to the binding of the substrates, testosterone and NADPH. Kinetic analyses revealed that testosterone does not alter the Kmapp for NADPH, and that NADPH does not alter the Kmapp for testosterone. These findings excluded the possibility that the mechanism of 4-ene steroid 5 alpha-reductase is of the ping-pong variety, and that the sequential addition of both substrates is required before any products are released. The lack of change in Kmapp, observed for either substrate, further suggests that both testosterone and NADPH are able to bind to the free enzyme, negating the possibility that substrate addition occurs in an ordered manner. Indeed the kinetic profiles are entirely consistent with the mechanism of 4-ene steroid 5 alpha-reductase being a rapid equilibrium random sequential process in which the binding of the first substrate has no affect on the binding of the second. Mean values for the dissociation constants, Ktestosterone and KNADPH, were 200 nmol/l and 50 nmol/l, respectively. These findings, coupled with those from earlier studies, suggest that the mechanism of epididymal nuclear 4-ene steroid 5 alpha-reductase is a rapid equilibrium random bireactant process, with the possible dead-end complex: testosterone-4-ene steroid 5 alpha-reductase-NADP+.